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1. Introduction 


In this paper I examine the relation between equity returns, equity 
flows, and the euro-dollar exchange rate, | examine the factors behind 
the equity flows between the US and the (Economic and Monetary 
Union) EMU, and the impact of the equity flows on the euro-dollar 
exchange rate. To do so, | utilize the standard portfolio theory and 
minimum variance portfolio share. 

The traditional exchange-rate models have been unable to explain 
the behavior of the euro-dollar exchange rate (see, e.g., vanAarle, 
Boss, & Houskova, 2000; Björksten & Kim, 2000; Chinn, 2000; 
Clostermann & Schnatz, 2000; Detken, Dieppe, Henry, Marin, & 
Smets, 2002; Hansen & Roeger, 2000; Koen, Boone, deSerres, & Fuchs, 
2001; Maeso-Fernandez, Osbat, & Schnatz, 2002; Schnatz, Vijselaar, & 
Osbat, 2004). This has lead to a search for new factors behind the 
changes in the euro-dollar rate (see Alquist & Chinn, 2002; Chinn, 
2000; Cohen & Loisel, 2001; Meredith, 2001; Schnatz et al., 2004; Sinn 
& Westermann, 2001). It also seems that the relative importance of 
economic fundamentals, including potential new ones, may be time- 
dependent (see Cheung, Chinn, & Marsh, 2004; DeGrauwe, 2000; 
Frémmel, MacDonald, & Menkhoff, 2005; Goldberg & Frydman, 2001; 
Welteke, 2000). 
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Several studies find that equity markets play an increasingly 
prominent role in exchange-rate determination. Equity flows, parti- 
cularly the portfolio equity and FDI categories, have risen substantially 
in magnitude during the last decade. For example, Levich, Hayt, and 
Ripston (1999) propose that 92% of foreign equity portfolios are 
subject to forex risk. Lane and Milesi-Ferretti (2003) report that the 
ratio of foreign portfolio equity holdings to stock market capitalization 
has more than doubled during the last ten years. The ratio showed 
particularly rapid growth during the boom in equity valuation that 
took place between 1995 and 2000. 

The appreciation of the dollar that coincided with the rise in the US 
stock market during the early days of the euro suggested that 
exchange rates would be driven partly by the flow of funds to the stock 
markets (see, e.g., Bailley & Millard, 2001; Brooks, Edison, Kumar & 
Slok, 2001; Meredith, 2001). Equity flows can largely be explained by 
the gravity model (see, e.g., Lane & Milesi-Ferretti, 2004; Portes & Rey, 
2005; Portes, Rey, & Oh, 2001). Brennan and Cao (1997) and Froot, 
O'Connell and Seashole (2001) propose that equity flows are mainly 
generated due to informational asymmetries between domestic and 
foreign investors. Bohn and Tesar (1996) explain the relation between 
equity flows and returns by a return-chasing hypothesis. 

Recently, researchers have investigated the relation between 
equity flows and returns. Initially, they regarded the evidence showing 
a negative relation between equity returns and the exchange rate was 
as counter-intuitive (see Brooks et al., 2001; Lane & Milesi-Ferretti, 
2003). Hau and Rey (2004, 2006) offer a theory-consistent explana- 
tion for the negative relation. These authors argue that changes in 
equity returns alter the composition of wealth in investors' unhedged 
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portfolios. This leads investors to rebalance their portfolios, thereby 
causing equity flows in international equity portfolios. An increase 
in U.S. equity returns causes a portfolio shift away from dollar- 
denominated equities. This generates a customer-dealer order flow in 
the foreign exchange market that depreciates the dollar exchange rate 
under a price-elastic forex supply curve. Cappiello and DeSantis 
(2005) propose an uncovered equity return parity that also provides a 
theory-consistent explanation for the negative correlation between 
equity returns and the exchange rate. Pavlova and Rigobon (2003) 
suggest that the sign of the relation between the equity market and 
the exchange rate depends on the nature of the shock. In contrast, Sinn 
and Westermann (2001) find no evidence that the equity markets had 
an impact on the exchange rate. 

This study uses the standard portfolio balance theory and minimum 
variance portfolio share in the examination of determinants and impacts 
of equity flows on euro-dollar exchange rate. The paper is organized as 
follows. In Section 2, I examine the impacts of minimum variance 
portfolio share on equity flows and exchange rate. In Section 3, I estimate 
the determinants of equity flows and their impacts on the euro-dollar 
exchange rate. Section 4 concludes. 


2. Equity flows and the euro-dollar exchange rate 


To investigate the impacts of equity flows on exchange rate I assume 
following. An international investor conducts a minimum variance 
investment strategy. He knows the distribution of returns and the means 
and variances of both domestic and foreign equity returns. In the model 
there is no inflation risk and I assume that purchasing power parity 
holds continuously. The other factors are either constant or else have a 
homogeneous impact on both economies, thus leaving net equity flows 
unaltered. 

An investor can invest his equity wealth (W) in two different market 
portfolios: domestic V and foreign equities V*. | assume that equity 
returns and exchange rates are random. Foreign equities are subject to 
exchange-rate risk. The value of foreign equities also depends on the 
exchange rate, E: 


W =V + V*E. (1) 


The expected value of the foreign equity portfolio depends on the 
expected next-period returns of the domestic (sr) and foreign (sr*) 
country portfolios, and on the expected devaluation of the nominal 
exchange rate (dE*). The forward rate reflects expectations on the future 
exchange-rate change in Eq. (7). The equity returns shown in Eqs. (2) 
and (3)) are the differences of the logs of the domestic (erp) and foreign 
(erp*) equity market indexes. In my analysis I use the excess domestic 
(r) and foreign equity returns (r*) over the short term risk-free domestic 
(i) and foreign (i*) interest rates, as in Eqs. (4) and (5). Thus: 


sr = erp; — ePi 1, (2) 
s= erp, E erp, _ i (3) 
r=sr— i, (4) 
r= sr* —i*, (5) 
dE=E,,,—§, (6) 
dE =i- Č, (7) 
W; 1 =V(1 +r) + V*E[(1 + r*)dE"] (8) 


The expected return on the foreign equity portfolio for the domestic 
investor has two components: the nominal expected excess return (r*) 


and the expected return from changes in the exchange rate (dE*). The 
variance of the return on foreign equities (oF) in the domestic currency 
depends on the variance of the return on the foreign equity portfolio 
(o?r*), on the change in the nominal exchange rate (dE), and on the 
covariance term between the return on the foreign equity portfolio and 
exchange-rate change (podEor*): 


OF = o°r* + o°dE + 2podEor". (9) 
The variance of the total portfolio is then 

Ow = x oF +(1 —x)’o%, + 2x(1 — x)p0;/Op. (10) 
The international investor wants to minimize his/her total portfolio 

risk, i.e., the variance of the value of his/her wealth (oj). Knowing the 

variances and covariance of his domestic and foreign portfolios, the 


investor chooses the optimum foreign portfolio share, x, to minimize 
the total portfolio variance. Thus 


= 2x0; + 2(1— x)oh + 2(1 


2Xx)COV OO}, = 0. (11) 


From Eq. (11) I can derive the optimum portfolio share (xM) for 
the foreign equities in Eq. (12) as the minimum variance portfolio 
share: 


MV i (oF = por) 


(o? +0? — 2p0,0;) l 


(12) 


I] assume that in the short run, the minimum variance portfolio, the 
optimum share of wealth x invested in the foreign country portfolio, is 
constant (xMV =x), 


x * * 
ELV, _ Ep 4 Via L Eee 
x x W (13) 
V; + V, E V: +1 thy M44 t+1 


Changes in the returns on domestic and foreign assets change the 
relative share and amount of wealth. Accordingly, an increase in the 
value of the foreign equity portfolio in relation to total wealth, either as a 
result of the appreciation of the foreign exchange rate or as a result of an 
increase in the return on the foreign portfolio in relation to domestic 
equities, causes a deviation from the optimum portfolio share. However, 
the investor endeavors to re-establish the minimum variance portfolio. 
Thus, the investor decreases the share of his wealth that is invested in 
foreign equities. As a result, there is a transfer of wealth from abroad to 
the home country. This transfer continues until the optimum share of 
foreign equities in the investor's portfolio is re-established. 

For the US investor, the value of his wealth in euro-area equities 
depends on the value of those equities (V'U®°) in terms of the U.S. 
currency and on the expected returns on euro-area equities (1; 5UR°) 
and on the expected change in the euro-dollar exchange rate (dE*): 


VEE, (1 + rega) + dE] 
VG + rPS, 4) + VEROR, [(1 + rEYRO) + dE°] ` 


US __ 


(14) 


The value of the euroarea investor's wealth invested in US equities 
depends on the value of US equities (VYS), the expected return on US 
equities (r/? 1), and the expected change in the euro-dollar exchange 
rate (dE*): 


vE |(1 p 1) + dE*| 
Ve(1 + TERS) + VISE, [(1 + re$, 1) + dE?) 


EURO 
x pan 


(15) 
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1.15 —— The euro-dollar exchange rate 


1990 1995 2000 


Fig. 1. Euro-dollar exchange rate in units of US$ per euro. 


I assume that the portfolio allocations made at each period are based 
on the expected returns of the succeeding period. Thus, I can simplify the 
expected foreign portfolio shares (x*"), as in Eqs. (16) and (17): 

[(1 + e489) + a") 
(TR) + [O E T) +] 


eUS __ 


(16) 


[(1 J Ea) m dE°] 


x EURO _ 
(1 + ret) + [0 + reS, 1) + dE] 


(17) 


The difference between the minimum variance share of foreign 
assets (xMV) and the expected portfolio share of foreign assets (x*") 
generates equity portfolio rebalancing and equity flows, both in the 
U.S. and in the euro area, as in Eqs. (18) and (19), respectively: 


x EURO Z yMVEURO = ef Ro. (18) 


eUS _ MVS = ef. (19) 


I can now define the net equity flows (EF) between the US and the 
euro area as 


ee A oe) EURO _ (x" _ xis) US — FF. (20) 


An excess demand (net) for US equities (EF<0) increases the 
demand for the US dollar. This demand causes an order flow in the US 
and EU foreign-exchange markets, which causes the US dollar to 
appreciate against the euro. In turn, an excess net demand for euro- 
area equities (EF>0) generates an excess demand for euros, which 
causes the euro to appreciate against the dollar. I approximate the 
change in the exchange rate by the equity flow variable and define the 
exchange rate as the price of the dollar in terms of the euro: 


ds = f (EF), f'<0. (21) 


Equity flows have two types of impact on the exchange rate. First, 
the flow of orders to the foreign-exchange market has a direct impact 
on the exchange rate through the demand for foreign exchange. The 
second impact, the information role of the order flow, also plays an 
important part in exchange-rate dynamics. The order flow first 
communicates nonpublic information, which is then reflected in 
prices (Lyons, 2001). The order flow can then convey private 
information about the pay-offs, either for domestic and foreign 
equities, or on future expectations for the exchange rate. As a result, 
equity flows may even have permanent effects on the exchange rate 
(see Cheung & Yuk-Pang, 2000; Cheung et al., 2004; Cheung & Chinn, 
1999a,b). These two impacts are not separable in this analysis. 


3. The analysis 
3.1. The data 


I obtain the data for the euro-dollar exchange rate from the OECD 
Main Economic Indicators (measured as USD per euro). Observations 
before 1998 are the ecu exchange rate against the USD. I measure US 
equity returns by using the Standard and Poor's 500 index (source 
OECD Main Economic Indicators). The Eurostoxx index (broad) 
represents the euro area equity market (source http://www.stoxx. 
com). For the euro zone, the interest rate is the three-month ecu rate 
before 1998, and thereafter the three-month EURIBOR rate. For the US, 
the interest rate is the three-month commercial paper rate. I construct 
equity flows from the Hau and Rey (2006) data set, which measures 
portfolio flows between the US and the OECD countries, utilising the 
TIC data produced by the US Treasury Department. 

Because cross-border equity flows have grown steadily over the 
last few years, the portfolio flows series need to be normalized. In the 
data, each country's capital flows with the US are normalized by 
average flows over the previous 12 months. I aggregate the equity 
flows provided in Hau and Rey (2006) for the individual EMU member 
countries (Austria, Belgium-Luxemburg, Finland, France, Germany, 
Ireland, Italy, The Netherlands, Portugal, Spain) to create a variable 
representing the flows between the euro area and the US. Due to the 
limitations of the capital flow series provided for Ireland, my sample 
starts from September 1989 and covers monthly observations until 
December 2001. 

Fig. 1 displays the euro-dollar exchange rate with respect to the US 
dollar. Appreciation (depreciation) of the euro implies a lower 
(higher) euro-dollar exchange rate. The graph shows that after the 
introduction of the euro in 1999, the euro depreciated strongly against 
the US dollar. 

Fig. 2 displays the net equity flows between the US and the euro 
area. A positive value in the net equity variable indicates that the 
purchase of euro-area equities by US residents is greater than is the 
net purchase of US equities by euro area residents. A positive value 
thus relates to the order flow in the foreign-exchange market, which 
should lead to depreciation of the US dollar against the euro. On the 
other hand, negative values indicate a higher demand for US equities, 
which should then lead to appreciation of the dollar against the euro 
through the order flow. The mean value for the equity flow variable for 
the whole estimation period 1989(9)-2001(12) is positive (0.5436), 
indicating that on average, the equity flows are from the US to the euro 
area. Between January 1999 and December 2001, equity flows were 
from the euro area to the US (mean value — 6.1063). The equity flows 
coincide with the appreciation of the US dollar against the euro. 


Net equity flows from the US to the euro area 


1990 1995 2000 


Fig. 2. Net equity flows from the U.S. to the euro area. 
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Fig. 3. Equity premiums in the U.S. and in the euro area. 


Fig. 3 shows equity market returns in the US and in the euro area. 
The indexes are expressed in both US dollars and euros. There seems 
to be no permanent difference between equity returns in US and in the 
euro area. During the sample period, the variance of euro area equity 
returns (0.001922) is slightly higher than the variance of US equity 
returns (0.000934952). Across the whole estimation period, the 
equity premium for euro-area equities is about 2.39% per annum. The 
US excess equity return is slightly higher, at about 3.8%. 

Exchange-rate change can constitute a significant source of risk for 
foreign equity returns. Assuming uncovered interest-rate parity, I 
measure the expected change in the exchange rate by the interest-rate 
differential. 

The interest rate differential between the US and the euro area 
indicates that, especially at the beginning of the 1990s, the exchange 
rate change could have constituted a significant risk factor for foreign 
equity returns denominated in the domestic currency. Fig. 4 illustrates 
this risk factor. Thus, currency risks on equity investments between 
the US and the euro area may be significant. But over a very long 
period, the currency risk is expected to even out (Froot, 1993). The 
failure of the asset market parity may, in addition to the investment 
horizon, depend on many other factors, such as differences in market 
risk premium or restrictions on capital flows. Alternatively, if the 
nominal returns are different in a national currency but equal in 
common currency, then the exchange rate would offer a complete 
hedge against the risk of investing in equities in the foreign currency. 

Figs. 5 and 6 show the magnitude of the exchange-rate risk. Fig. 5 
displays the expected returns to the euro area investor from domestic 
and US equities, and Fig. 6 the expected returns to the US investor from 
the US and the euro-area equity markets. When I compare the returns 


8 —— i(EURO) - i(US) 


1990 1995 2000 


Fig. 4. Interest-rate differential, i.e., expected devaluation of the euro. 


= USeqr+E(ds) -e-e- EUROeqr 


1990 1995 2000 


Fig. 5. Relative returns to the euro area investor. 


between Figs. 5 and 6 and those shown in Fig. 3, I conclude that 
exchange-rate risk tends to increase the expected return differential. 


3.2. Equity return, flows and exchange rate change 


I assume that the foreign portfolio shares in Eqs. (16) and (17) are 
dependent on the expected returns on foreign and domestic equities 
in the domestic currency. The expected return on foreign equities 
comprises two factors: expected equity returns, (r£UR° and r,U5,), and 


expected change in the exchange rate, (E[ds]®U®° and E[ds]"°). Thus, 


US.EURO / „US EURO US EURO, US / „EURO „US EURO 
EF=e (es rea + Elds| J-e (re SS te 1 + Elds] j 


(22) 
gee par. ax, (22.1) 
ae EURO 7 Ga $ E[ds|*°""")> 0, (22.2) 
ge UROUS / ay <0, (22.3) 
per URO. fas + Eļas™°) <0. (22.4) 


My model for the minimum variance portfolio investor has the 
following partial derivatives. An increase in the expected returns on 
US equities in Eq. (22.2) increases US investors’ incentives to buy 
euro-area equities. An increase in the expected returns on euro area 
equities in Eq. (22.2) increases US investors demand for US equities. 
For the euro-area investor, an increase in returns on euro-area equities 
decreases the demand for domestic equities, Eq. (22.3). An increase in 
the expected returns on US equities decreases the demand for US 
equities, Eq. (22.4). A positive value for net equity flows (EF) implies 
that the net purchase of euro-area equities by US investors is greater 
than the net purchase of US equities by euro-area investors. 

First, I perform unit root tests. All the series turn out be (0) series.” 
I use (the Full Information Maximum Likelihood) estimation method 
to estimate both the equity flow Eq. (23) and the exchange-rate 
equation simultaneously (24). I then treat both the equity flow and 
the exchange rate as endogenous. To test this assumption, I include the 
contemporaneous exchange rate change in the equity flow equation. 
However, it turned out to be nonsignificant. 

The use of a simultaneous model is motivated by the fact that in 
principle, exchange-rate change alters the relative value of the foreign 
equities in investors’ portfolios. This effect could have an impact on 


2 Tests for unit roots were performed using standard ADF tests. Results are available 
on request. 
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Fig. 6. Relative returns to the U.S. investor. 


equity flows for an investor who endeavors to maintain a minimum 
variance portfolio. 

I first estimate the system by incorporating all the return variables 
in the equity flow Eq. (24). The explanatory variables in this 
specification are highly correlated, and the addition of the expected 
change in the exchange rate does not yield significant coefficients. 
(See Table 1 in the Appendix A, which gives the correlation structure 
for equity returns.) The nonsignificant role of the expected change in 
the exchange rate in the equity flow equation suggests that after all, 
investors do not price the exchange-rate risk, even on a short-term 
horizon. This result offers one possible explanation for the fact that 
equity investments are largely unhedged. Accordingly, exchange-rate 
risk is not regarded as a significant factor, which could induce capital 
flows. Equity flows depend on expected equity return differentials 


only Eq. (24). Thus 
ds = f (EF), (23) 
EF = e(r E1 — Tha) (24) 


I also include the time trend in my analysis. For the exchange rate, I 
expect that the trend would capture, e.g., some of the impact of the 
aggregate fundamentals, that of differences in productivity or even 
that of chartists. In the equity flow equation, the time trend can 
capture the autonomous portfolio shift due, e.g., to the increase in 
wealth. 

Finally, the parsimonious simultaneous Eqs. (23) and (24) yielded 
the following FIML estimates. The constant and the time trend end up 
unrestricted in the model. The model passes all the diagnostics tests 
except that for normality. I detect some non-normality in residuals 
due to peaks in the equity flow (EF) variable. The break-point Chow 
tests suggest stability for each equation and for the system as a whole. 
(See Fig. 7.) The parameter constancy test for ex-post forecasts also 
indicated stability. 


ds = 0.0258384 —0.000298773 trend + 0.252005 ds,_, —0.00358384 EF + e,, 


(2.39) (2.29) (3.30) (3.07) 


(25) 
a = 0.0312029 


EF = 6.09858 —0.075405 trend + 0.222779 EF, _, —50.5774(r 5 = 1) + u. 


(4.94) (5.22) (3.34) (3.66) 


(26) 


o = 6.42603 


3.3. Test of the statistical goodness of the model 


Tests for overidentifying restrictions y?(3) = 4.753 [0.0928]. 

Vector portmanteau (12): 47.8338; Vector EGE-AR 1-7 test F 
(28,252) = 1.2898 [0.1569], Vector normality test y2(4) 57.712 
[0.0000], vector hetero test F(24,380) = 0.71628 [0.8358], vector hetero 
X-test F(42, 371) =0.96782 [0.5319]. 

Parameter constancy forecast test for ex-post forecast, 36 observa- 
tions: Using Q y7(72) = 68.572 [0.5927]; F(72,106) = 0.95239 [0.5836]; 
using V[e] 77(72) = 63.042 [0.7654]; F(72,106) = 0.87558 [0.7247]. 

My exchange-rate Eq. (25) contains an AR(1) process, suggesting 
some persistence in the change in the euro-dollar exchange rate. The 
trend variable indicates that on average, the euro appreciates slightly, 
approximately 0.4% per year, against the US dollar. The trend may then 
capture some of the impact of other fundamentals that I omit in my 
analysis. I also estimate the model without the trend. Only very small 
changes in estimates occur, e.g., the coefficient for EF became — 0.0028 
and for (7 EURO =f Sj = 58.26. However, the basic inference is unaltered. 

The equity flow variable suggests that net equity flows from the 
euro area to the US lead to appreciation of the dollar. The equity flows 
that affect the exchange rate through the order flow are mainly driven 
by the equity return differential between the euro area and the US. 
Accordingly, an increase in euro area equity returns with respect to the 
US causes an equity flow from the euro area to the US and vice versa. 
Neither US equity returns nor US equity returns with the addition of 
the size of the expected devaluation have a significant impact on 
equity flows. Returns in the domestic currency, estimated either in US 
dollars or in euros, also turns out to be nonsignificant. 

Į also test for possible asymmetry in the impact of equity returns 
on equity flows and find some evidence of asymmetry. The excess of 
euro equity returns over US equity returns has a significant impact on 
equity flows (t-value 2.87), but the excess of US equity returns over 
euro area equity returns does not have a significant impact (t-value 
0.443). This result suggests that equity flows are mainly determined 
by excess returns on euro equities. This finding could stem from the 
relatively large share of wealth invested in euro-area equities. There 
are two facts that support this finding. First, Lane and Milesi-Ferretti 
(2004) find that the proportion of domestic equities held by 
nonresident portfolio investors is substantially higher in the euro 
area than in the US. Second, euro-area investors have a lower share of 
wealth invested in US equities than might be expected from the size of 
the US equity market. 

The return differential contemporaneously entered into the equity 
flow equation provides no evidence of informational asymmetries in the 
monthly data, and thus does not support the return-chasing hypothesis 
of Bohn and Tesar (1996) or Brennan and Cao (1997). Instead, investors 
feel the full impact of the expected return differential on equity flows 
within a month. However, I do find some persistence in equity flows: 
equity flows depend on lagged equity flows. This persistence may reflect 
investors' willingness to attain their desired portfolio slowly, in order to 
mitigate transaction costs (Froot et al., 2001). 

The time trend has a negative impact on net equity flows, indicating 
that over time, there is an autonomous shift in equity flows from the 
euro area to the US. There are several possible reasons for this. Part of 
the impact may be due to the fact that during the estimation period, the 


Table 1 
Subsample estimates for the determinants of equity flows and impact of equity flows on 
the exchange rate. 


1989(11)-1991(12) 1992(1)-1997(12) 1998(1)-2001(12) 


eS) AE = 39.3936 — 34.874 
(1.06) (1.22) (2.32) 

EF,—1 —0.0123532 — 0.010092 —0.0051416 
(1.35) (1.21) (2.21) 
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Fig. 7. Break-point Chow-tests at the 1% level. 


relative increase in the capitalization rate in equity markets is stronger 
in the euro area than in the US. If there are portfolio diversification 
motives, then I would observe an autonomous shift in equity wealth 
from the euro area into the US.’ In addition, European equity portfolios 
may have a stronger home country bias than US equity portfolios. The 
gradual elimination of factors that cause this bias, such as, e.g., 
restrictions in investing abroad, availability of information, or higher 
transaction costs, could also imply the internationalization of 
European equity portfolios (Tesar & Werner, 1995). 

I also obtain slight evidence that the role of equity flows and the 
significance of the equity market on the euro-dollar exchange rate 
increase over time. Table 1 presents the subsample estimates for three 
different periods November 1989 to December 1991, January 1992 to 
December 1997, and January 1998 to December 2001. The subsample 
periods are related to the contemporary exchange-rate arrangements 
in the euro area: November 1989 to December 1991 captures the 
stable period in the (The European Exchange Rate Mechanism) ERM, 
January 1992 to December 1997 the unstable ERM with more flexible 
exchange rates, and January 1998 to December 2001 the convergence 
towards the EMU, and the establishment of the EMU with fixed 
exchange rates. Table 1 indicates that it is only during the latter period 
that equity flows become a statistically significant determinant of the 
euro-dollar exchange rate. Clearly, the impact of the equity market on 
the exchange rate is time-dependent. This finding supports the results 
of Cheung and Chinn (2001), Goldberg and Frydman (2001) and 
Frommel et al. (2005) on the role of time-variation in the impact of 
fundamentals on exchange rates. 

Some of the equity flows between the US and the euro area may 
stem from the increased comovement of the euro area national equity 
markets. Such comovements would then increase the risk related to 
holdings a euro area equity portfolio, and thus increase the equity flow 
from the euro area to the US. In contrast to these diversification 
effects, it is also possible that comovements in stock markets between 
the integrated euro countries increase equity flows. 

I test whether the integration of the euro area equity markets has 
any impact on equity flows between the US and the euro area. The 
diversification hypothesis suggests that increased integration would 
cause a portfolio rebalancing and a shift from euro area equities 
towards US equities. I regress the equity returns for each of the EMU 


3 For evidence of the positive impact of capitalization in the equity market on equity 
flows see Portes and Rey (2005). 


member countries in their national currencies, sr’, on the national 
equity returns for the other member countries, sr = cons + Bjs + é, 
i%j. 1 then use the residuals from these regressions, ef, as a measure of 
the integration of the equity markets. I multiply the residuals e! by the 
euro dummy (EURO-DUM), which yields a zero value before January 
1999, the launch of the EMU, and one thereafter (January 1999 to 
December 2001). I include these dummies in the equity flow equation 
and test their significance. 

However, | find no significant evidence for the diversification 
hypothesis, although the signs of the coefficients were in line with the 
hypothesis: the sign of EURO-DUM *e' is negative for every member 
country, except Italy and Portugal, when I include it in the EF Eq. (26). 
Further, none of the separate coefficients are significant. The mean for 
the Bs for EURO-DUM *e’ across countries is — 23.394 with a mean t- 
test value of — 0.3338. 

In part this finding may relate to the fact that the national equity 
market in the euro area had been highly integrated since 1996 
(Fratzscher, 2002). As a result, the launch of the common currency at 
the beginning of 1999 had no significant impact on equity market 
integration or portfolio diversification. However, my results do not 
favor a decrease in equity flows between the US and the euro area: 
equity flows between the US and the euro area remained immune to 
the equity flows between the EMU member countries. 

I test the forecasting performance of the system and compare the 
exchange-rate forecasts of the system against the NAIVE AR(1) 
forecast. 


ds, = 0.00104 + 0.346ds,_, + € 27) 
(0.536) (4.42) 


R = 0.1203 F(1,142) = 19.55 [0.000], = DW 1.86. 


Table 2 presents the various tests I use for forecasting accuracy: the 
RMSE (root mean square errors), MAPE (mean absolute percentage 
error) and mean errors (ME) for 1 one- to 12-step-ahead forecasts for 
36 observations, January 1999 to December 2001. My model is unable 
to beat the random walk in forecasting the changes in the exchange 
rate. The RMSE and MAPE for the h (h=1.. .12) step-ahead forecasts 
suggest that for every forecasting period, the AR model provides a 
more accurate forecast for future exchange rate change than does my 
equity flow (EF) model. The Theil’s Uz also indicates the poor 
forecasting performance of the EF model. For every forecasting 
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Table 2 
Forecast accuracy of the NAIVE and EF models for the euro-dollar exchange rate. 
Period AR EF U 

RMSE MAPE ME RMSE MAPE ME 
h1 0.024242 131.09 0.0050922 0.024875 214.07 0.00052593 1.02611 
h2 0.025993 116.11 0.0070484 0.027328 205.39 0.0036605 1.051360 
h3 0.025847 99.697 0.0076904 0.027041 193.73 0.0047612 1.046149 
h4 0.025744 100.20 0.0079063 0.026912 194.29 0.0050510 1.0453698 
h5 0.025650 99.634 0.0079818 0.026925 194.81 0.0051186 1.0506823 
h6 0.025650 100.65 0.0080161 0.026936 195.05 0.0051333 1.0501365 
h7 0.025656 100.70 0.0080295 0.026937 195.03 0.0051367 1.0499298 
h8 0.025657 100.67 0.0080340 0.026936 195.01 0.0051377 1.0498499 
h9 0.025659 100.68 0.0080355 0.026936 195.01 0.0051379 1.0497681 
h10 0.025659 100.67 0.0080360 0.026936 195.01 0.0051379 1.0497681 
hil 0.025659 100.67 0.0080362 0.026936 195.01 0.0051379 1.0976811 
h12 0.025654 100.67 0.0080362 0.026936 195.01 0.0051379 1.00499727 


The estimation period is January 1989 to December 1998. The table shows 36 forecast observations. Period refers to h step-ahead forecast, RMSE to root mean square errors 
for forecast values, MAPE to mean absolute percentage errors and ME to mean errors. AR to NAÏVE AR(1) model and EF to the system (13)-(14) for the euro-dollar exchange rate. 


U denotes Theil's U, inequality coefficient; RMSE (EF)/RMSE (NAIVE). 


horizon, the NAÏVE model outperforms the forecasting accuracy of the 
EF model based on RMSE [RMSE (EF)/RMSE (NAÏVE)>1]. These 
results accord with those obtained by Meese and Rogoff (1983a,b) for 
the traditional exchange-rate models. 

However, as far as the sign of the error is concerned, the ME measure 
for forecasting accuracy proposes that the EF model will underpredict 
the appreciation of the USD against the euro less than will the AR(1) 
model. In addition, the expected error will be smaller in the EF than AR 
(1) model. Owing to these somewhat conflicting results on the 
forecasting performance of the EF and AR(1) models, I perform some 
further tests for the relative forecasting accuracy of these two rival 
models. I select the one-step-ahead dynamic forecast for 36 observa- 
tions for closer examination. 

First, I perform a direction-of-sign test, which relates the number 
of correct predictions of the direction of change to the total number of 
predictions. A value above (below) 50% indicates a better (worse) 
forecasting performance than the NAÏVE model, which in principle 
predicts that the exchange rate has an equal chance of going up or 
down. I perform the direction-of-sign test for 36 dynamic out-of- 
sample forecasts. The results do not favor the forecasting ability of the 
EF model. The equity flow model forecast the direction of exchange 
rate change correctly in only 16 cases out of 36, and the test statistic 
was highly nonsignificant (DS = 0.15632 [0.4380]). (The studentized 
version of the direction-of-sign test (DS) is DS =d—0.5/(0.25/T)°°, 
which is distributed as a standard normal.) 

My final test for the forecasting performance of the EF model with 
respect to AR(1) model is the Diebold and Marino (1995) test. I 
performed this test for the one-step ahead dynamic ex-ante forecast 
for 36 observations (1999(1)-2001(12)) for both the mean square 
error and the mean absolute error. Neither of these tests show 
evidence of a difference between the AR(1) and EF models in their 
ability to forecast exchange-rate change. The test for the equality of 
the MSE of the EF model with respect to the MSE of AR(1) give 
— 0.12398 [0.45067] and the equality of the MSE from AR(1) against 
the MSE of EF yielded 0.12398 [0.54067]. The figures for the MAE 
measure of forecasting accuracy are: AR(1) against EF, 0.39619 
[0.65402]; and EF against AR(1), — 0.39619 [0.34598]. These findings 
suggest that there is no difference in the forecasting performance 
between these two rival models. In sum, although the equity flow 
model has some explanatory power for the euro-dollar exchange rate, 
the forecasting of future change in the exchange rate remains a 
difficult task for the equity flow model. 


4. Conclusion 


In this paper I explore the empirical evidence on the impact of equity 
flows on the euro-dollar exchange rate during the early days of the euro. 


My paper offers one possible explanation for the equity flows between 
the US and the euro area and examines both the determinants of these 
flows and their relative impact on the euro-dollar exchange rate. 

Initially, it was widely believed that the US dollar appreciated against 
the euro because of equity flows from the euro area to the US. However, I 
explain that the equity flows between the US and the euro area are 
deviations from the minimum variance portfolio. Thus, an increase in 
the return on foreign-country equities with respect to domestic returns 
increases the relative share of foreign equities in agents’ total wealth and 
implies a deviation from the minimum variance portfolio of foreign 
equities. As a result, the investor decreases his holdings of foreign- 
country equities. There is an equity outflow from the country with the 
excess equity returns. This equity outflow generates an outflow in the 
foreign exchange market, which finally causes depreciation of the 
currency with excess returns. 

I estimate the equity flow equation and the exchange-rate equation 
simultaneously. To do so, I use the FIML in a system in which both the 
exchange rate and equity flows are treated as endogenous. The results 
indicate that an increase in euro area equity returns with respect to US 
equity returns caused an equity capital outflow from the euro area to 
the US. This equity flow generated an order flow in the foreign- 
exchange markets, which led to appreciation of the dollar. My results 
also suggest that euro-area equity returns play a more important role 
in euro-dollar dynamics than do US equity returns. 

I also perform some tests on the forecasting ability of the equity 
flow model in comparison to the AR(1) model for exchange-rate 
change. In general, the forecasting performance of the equity flow 
model turns out to be worse than that of the traditional NAIVE model 
for exchange-rate change. However, I find no differences between the 
forecasting ability of the AR(1) and equity flow models for the one- 
step ahead dynamic forecast based on the Diebold and Marino (1995) 
test. Nonetheless, I conclude that regardless of the explanatory power 
of the equity flow model for the euro—dollar exchange rate, the model 
lacks forecasting power in relation to exchange-rate change. Evidence 
in Cappiello and DeSantis (2005) suggests that for forecasting 
purposes, the model needs to be augmented with several macro 
variables. The introduction of a richer dynamics could further improve 
the forecasting performance of such a model. 

I identify one plausible and rational explanation for the counter- 
intuitive findings concerning the direction of equity flows between the 
US and the euro area that have been reported in many previous studies. I 
also evaluate the impact of equity flows on the euro-dollar exchange 
rate. My findings support the view that the equity markets play an 
increasing role in exchange rate dynamics. This result suggests that 
incorporating the equity market into the larger exchange rate model 
might be a fruitful approach of further research on the factors behind 
exchange-rate dynamics. 
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Appendix A 


Correlation matrix for equity returns. 


ree rep ye rE + E[ds]”° ree + Eidel 
E 1.000 
feo 0.68551 1.000 
reo + E[ds]US 0.68097 0.99854 1.000 


US, +E[ds}EPR° 0.99690 0.72521 0.66544 1.0000 
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